Intracellular Delivery of Luminescent Quantum Dots Mediated by a Virus-Derived Lytic Peptide.
We describe a new quantum dot (QD)-conjugate prepared with a lytic peptide, derived from a nonenveloped virus capsid protein, capable of bypassing the endocytotic pathways and delivering large amounts of QDs to living cells. The polypeptide, derived from the Nudaurelia capensis Omega virus, was fused onto the C-terminus of maltose binding protein that contained a hexa-HIS tag at its N-terminus, allowing spontaneous self-assembly of controlled numbers of the fusion protein per QD via metal-HIS interactions. We found that the efficacy of uptake by several mammalian cell lines was substantial even for small concentrations (10-100 nM). Upon internalization the QDs were primarily distributed outside the endosomes/lysosomes. Moreover, when cells were incubated with the conjugates at 4 °C, or in the presence of chemical endocytic inhibitors, significant intracellular uptake continued to occur. These findings indicate an entry mechanism that does not involve endocytosis, but rather the perforation of the cell membrane by the lytic peptide on the QD surfaces.